ABSTRACT: In a retrospective study of coronary risk factors in young soldiers with coronary heart disease (CHD), designed to explain why junior ranks in the British Army have a higher mortality rate from CHD than comparable British civilians, high prevalence of heavy cigarette smoking was found to be the major discriminant. In general, young men with CHD have higher prevalence of cigarette smoking, and a higher per capita consumption than older men with CHD. They also have higher cholesterol levels, perhaps resulting from more symptomatic cases of familial hypercholesterolaemia in the younger age group. Young affected soldiers are more obese than young affected civilians and smoke more cigarettes (24% smoke 40 or more per day). This may be related to the reduced cost of cigarettes to soldiers in some parts of the world. In the British Army, the expected protective effect of physical fitness is overwhelmed by the deleterious effect of high cigarette consumption.
Introduction
Following the surprising discovery that junior ranks in the British Army have a higher mortality from corona?, heart disease (CHD) than comparable British civilians, this paper sets out to examine the conventional coronary risk profile of young soldiers with CHD in an attempt to explain this difference.
Subjects and Method
The subjects of this paper are 164 British Army males with CHD, under the age of 40 years (mean 34.6 SD three years) diagnosed between 1976 and 1981. The diagnosis was established in 48 cases by coronary angiogram showing luminal obstruction of 70% or more in at least one coronary artery and in a further 48 cases by detailed autopsy report of severe atheroma in at least one coronary artery. In a further 55 cases the diagnosis was established by a history of crushing retrosternal chest pain lasting at least one hour, associated with deep Q waves on the electrocardiogram (ECG) and a rise in cardiac enzymes to at least three times the upper limit of normality. A further 13 cases with chest pain typical of angina or myocardial infarction were accepted with Q waves on the electrocardiogram and a corrresponding defect on thallium scan (five cases), ST or T wave changes on ECG with a defect on thallium scan (four cases), planar or downsloping ST segment depression on ECG of at least two millimetres on symptom limited maximal exercise test and a defect on thallium scan with late infilling (one case), and deep anterior Q waves on ECG (three cases).
Measurement of height was taken from the recording at the end of basic training when the mean age was 19.5 years; review of Army statistical tables 2 shows no increase in height thereafter. Weight was recorded from peri-incident reports, usually at re-admission for definitive investigation and rehabilitation. Relative body weight was calculated using Quetelet's formula 3 : (weight (kgs)/height (cms)2 x 100), and obesity defined as a relative body weight of 0.28 or more; this corresponds to a 20-25% increase over the ideal body weight according to the criteria of the Metropolitan Life Insurance Companl. A positive family history was recorded when myocardial infarction or angina had occurred in the patient's family, his parent's family, or in that of his grandparents. The type and quantity of tobacco consumed was defined numerically in a high proportion. Blood pressure recordings were taken from peri-incident reports. Plasma Iipids were always estimated from a fasting specimen on a follow-up admission. Similarly glucose tolerance was measured at follow-up on fasting and two hour post prandial specimens in the main, although 15 were measured on single fasting specimens, and one on urine testing.
Results
Of 129 cases in which it was recorded 57 (44%) had a family history of myocardial infarction or angina ( Table  J) . The age of onset of symptoms in fathers of index cases was recorded in 28 of 29 cases; nine (32%) were under 50 years of age.
Anthropomorphic data were available in 94 cases (57%); the mean height and weight were 173.3 (SD 6) (Figure 1) .
Tobacco habit was recorded in 114 (70%). One hundred and ten (96%) were smokers in whom all but five (85% of those recorded) smoked cigarettes. In 17 cases the word "smoker" only was used, and in five "heavy smoker". The estimated daily consumption of these cases was 20 and 30 cigarettes respectively, as shown in Figure 2 . Five smoked two ounces of shag tobacco each per week in "roll your own" cigarettes, this was taken as equivalent to 20 cigarettes per day. The average number of cigarettes smoked was 28 (SD 13). .
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. . Blood pressure was recorded in 89 cases (54%); 13 (15%) were greater than 140/90 millimetres of mercury, of which six were greater than 150/100 and four greater than 1601110.
Total serum cholesterol was measured in 93 (57%) and the mean level was 7.29 (SD 2.12) millimoles per litre (Figure 3 ). Taking 7.54 mmoVl as the upperlimitof normal for this age group (30-40 years) there were 25 cases in which it was elevated (27%), the mean ofthese abnormal values being 9.85 (SD 2.17) mmol/l. High density lipoprotein cholesterol estimations were carried out in 33 of these cases and the mean value was 1.16 (SD 0.33) mmoV1. The mean of 79 triglyceride estimations was 2.05 (SD 1.24) mmol/1. Three of 70 estimations of glucose tolerance were abnormal; none was frankly diabetic.
Discussion
Tobacco habit was recorded in only 70% of cases. In order to establish that the findings from this proportion are a true reflection of the whole population, let us consider the "worst case" situation in which all those on whom there are no data are, in fact, non-smokers. There are then 110 smokers in the population of 164, giving a "worst case" prevalence of 67%. This figure is still greater than the 60% prevalence reported in the British 2. 2' 23 22 21 20 ., 19 " ,.
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5 , and both are considerably in excess of the 1980 civilian figure of 45%6. The difference is more striking when the quantity smoked is considered. Forty per cent of the 110 smokers consumed 30 or more cigarettes per day. In the worst case all the unknowns smoke less than 30 per day. There are then 44 who smoke 30 or more in a population of 160 smokers, giving a prevalence of 28%. Since in the Army as a whole, the proportion of smokers smoking 30 or more is only 12%? the inference that heavy smoking is an important risk factor holds good.
Weight measurements were taken in the main from recordings taken six weeks after a coronary event and so might be expected to be a little high as a result of inactivity. Whilst this is likely to bias the comparison with normals, it is probable that other studies on CHD patients would show a similar bias.
Bias might also result from a more honest confession of smoking habit following discovery of CHD than might be expected from routine screening ofthe healthy.
The Of the sample of 114 soldiers with CHD 96% were smokers, compared with a background prevalence in the Army in 1980 of 60%5;and a male civilian prevalence in the same year of 45%6. In the same sample 89% of cigarette smokers in the study smoked 20 or more per day compared with a 52% of healthy soldiers? and 23% of male civilians 6 . The mean total serum cholesterol level in the 93 men studied was 7.29 mmol/l and 27% had levels in excess of 7.54 mmolll. There have been no comprehensive studies of blood lipids in the British Army, but in normal middle aged British civilians, total serum cholesterol varies between 6.0 and 6.6 mmoll 11l·12. The mean high density lipoprotein cholesterol level in the group of 33 soldiers studied (1.16 mmolll), is not importantly different from the range found in normal middle aged male British civilians (1.07-1.22 mmol/l)12. Similarly, the mean triglyceride level of 2.05 mmol/l was similar to that found amon~ normal middle aged British male civilians (1.8 mmol/l) I.
Very few studies on the risk profile of men under 40 years of age with CHD have been carried out. From Table 11 it can be seen that the prevalence of abnormal glucose tolerance and of hypertension are much lower in this study than in others (presumably the result of Army medical selection) and a positive family history has a similar prevalence to most other Western studies. Hypercholesterolaemia appears highly prevalent in young men with CHD compared to the middle aged, but the prevalance in the British Army subjects is similar to that found in young Scandinavians 13 , young Scots l4 , and young white South Africans 1s • On the other hand, high relative body weight and high cigarette consumption appear importantly more prevalent among the soldiers.
Of the parameters studied, high relative body weight, high cigarette consumption, high serum cholesterol and family history are the main risk factors associated with CHD in young soldiers, and the first two are more prevalent than in similar studies on civilians. Levels of high density lipoprotein cholesterol, triglyceride, and 
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blood pressure are similar to those among affected civilians, and the low prevalence of glucose intolerance is likely to be due to the Army's invaliding policy for diabetics.
While young soldiers with CHD are markedly more obese than similar civilians the prevalence of obesity in the Army as a whole is slightly lower than among the civilians, although the inference of obesity from high relative body weight is a qualified one in fit and relatively muscular young men. Nevertheless, obesity may cluster among CHD cases through the medium of social drinking; high cigarette consumption and obesity may be associated with heavy beer drinking. Obese soldiers have great difficulty in passing the Basic Fitness Test and are often medically downgraded for both reasons. The net effect is that the soldier is excused exercise and consequently he loses its putative cardioprotective effect.
. Review of Table 11 suggests that young men in general with CHD have a higher prevalence of cigarette smoking and a higher per capita consumption than older men similarly affected. They also appear to have higher total cholesterol levels, perhaps due to the tendency of familial hypercholesterolaemia to present as CHD at an age when CHD is otherwise uncommon. However, since hypercholesterolaemia is common to all cases of CHD in young men it cannot be regarded as the explanation for the disproportionately high mortality from CHD among soldiers. It does suggest, however, that screening of recruits for hypercholesterolaemia might be a worthwhile undertaking.
Young soldiers with CHD not only have the highest prevalence of cigarette smoking, but also the highest per capita consumption, and the highest proportion of heavy smokers of all populations that the author has been able to study. Since their smoking habit prior to enlistment is the same as the civilian population from which they derive l6 , and since their adult and Iifelon~ smoking habits are established by the age of 20 yearsl7, 8 , it would seem that the critical phase which determines the soldier's high risk profile is the first few years of Army life. It is at this point that young soldiers are introduced to a population of heavy smokers and can, in many parts of the world, indulge the habit at approximately one quarter of the cost which pertains in the. United Kingdom.
Thus the critical difference between the risk profile of soldiers· and that of civilians appears to be smoking habit, and this is likely to be the most important factor in explaining why soldiers have a higher mortality from CHD than comparable civilians. Like the case of the Karelian lumberjacks, any beneficial effect from strenuous exercise is swamped by an increase in cigarette consumption.
